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WL  TDR-64-3,  Air  Force  Weapons  Laboratory,  Kirkland  Air 
Force  Base,  New  Mexico  (October  1964). 

SONIC  BOOM  IS  NO  THREAT  TO  BUILDINGS,  Engineering  News- 
Record  (July  2,  1964). 

Webb,  D.R.B.,  CURRENT  ACOUSTIC  FATIGUE  PROBLEMS,  Common¬ 
wealth  advisory  Aeronautical  Committee,  Royal  Aircraft 
Establishment,  Farnborough  (Prepared  for  Structures  Co¬ 
ordinators  of  C.A.A.R.O.  in  Canada  April  27 -May  2,  1964). 

Andrews  Associates  and  Hudgins,  Thompson,  Bell  ajrd  Assoc., 
SECOND  INTERIM  REPORT  ON  STUDIES  OF  STRUCTURAL  RESPONSE 
10  SONIC  BOOMS ,  Federal  Aviation  Agency,  Washington,  D.C. 
(April  8,  1964). 

GLASS  PRODUCT  RECOMMENDATIONS -STRUCTURAL,  Technical  Ser¬ 
vice  Report  No.  101,  Pittsburgh  Plate  Glass  Co.,  Pitts¬ 
burgh,  Pa.  (March  1964). 

Kelly,  J.W.,  CRACKS  IN  CONCRETE,  THE  CAUSE  AND  CURES, 
Concrete,  Vol.  3,  No.  1,  Master  Builders  Company,  Cleve¬ 
land  18,  Ohio  (1964). 

GLASSMAKER  BREAKS  BIG  PANELS,  SHATTERS  AND  OLD  IDEA, 
Engineering  News-Rejord  (January  9,  1964). 

Rosendorf,  L. ,  RESPONSE  OF  SIMPLE  GEOMETRIC  SHELLS  TO 
IMPULSIVE  LOADING,  Picatinny  Arsenal,  Dover,  New  Jersey 
(July  1963). 
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II,  General  Sources  (continued) 

b.  Reports,  Papers,  Memorandums,  Articles  (continued) 

Scruton,  C.,  RESEARCH  AGAINST  WIND  DAMAGE,  New  Scientist, 
Vol.  18,  No.  345,  London,  England  (June  27,  1963). 

Lyackhov,  G.M.,  and  Polyackova,  N.I.,  INTERACTION  BETWEEN 
A  SHOCK  WAVE  IN  AN  ELASTO- PLASTIC  MEDIUM  AND  A  NONRIGID 
WALL,  Translation  of  a  Russian  paper,  Foreign  Technology 
Division,  Wright-Patterson  A.F.B.,  Ohio  (June  26,  1963). 

BLASTING  VIBRATIONS  AND  BUILDING  DAMAGE,  The  Engineer 
(May  31,  1963). 

Leonards,  G.A.,  LABORATORY  EXPERIMENTS  ON  THE  RESPONSE  OF 
SOILS  TO  SHOCK  LOADINGS,  Tech.  Doc.  Rept.  No.  AFSWC-TDR- 
62-90,  Air  Force  Special  Weapons  Center,  Kirkland  A.F.B., 
New  Mexico  (January  1963). 

Hoover,  J.W.  and  Ross.  C.A.,  SONIC  BOOMS  AND  LARGE  GLASS 
WINDOWS,  The  American  Registered  Architect,  Convention 
Issue  (1963). 

Wilson,  S.D.,  and  Sibley,  E.A.,  GROUND  DISPLACEMENT  FROM 
AIR-BLAST  LOADING,  Journal  ASCE,  Soil  Mechanics  and  Foun¬ 
dations  Division  (December  1962) . 

Muirhead,  J.C.,  Jones,  W.A. ,  and  McMurtry,  W.M. ,  ON  THE 
HAZARD  OF  SHOCK  WAVE  DAMAGE  TC  WINDOW  GLASS,  Suf field 
Tech.  Paper  No.  268,  Suf field  Experiment  Station,  Ralston, 
Alberta,  Canada  (October  19,  1962). 

Bowles,  R. ,  and  Sugerman,  B.,  THE  STRENGTH  AND  DEFLECTION 
CHARACTERISTICS  OF  LARGE  GLASS  PANELS  UNDER  UNIFORM  PRES¬ 
SURE,  Glass  Technology  (October  1962). 

Parrott,  T.L. ,  EXPERIMENTAL  STUDIES  OF  GLASS  BREAKAGE  DUE 
TO  SONIC  BOOMS,  Sound  (May-June  1962). 

Parrott,  T.L. ,  EXPERIMENTAL  STUDIES  OF  GLASS  BREAKAGE  DUE 
TO  SONIC  BOOMS,  Sound-its  Uses  and  Control  (May-June  196 ?). 

GLASS  PERFORMANCE  UNDER  WINU  LOAD,  Pittsburgh  Plate  t lass 
Co.,  Pittsburgh,  Pa.  (February  1962). 

Bouwkamp ,  J.G.,  BEHAVIOR  OF  WINDCW  PANELS  UNDER  IN- PLANE 
FORCES,  Bulletin  of  the  Seismological  Society  of  America, 
Vol.  51,  No.  1  (January  1961). 
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II.  General  Sources  (continued) 

b.  Reports,  Papers,  Memorandums,  Articles  (continued) 

Pilkington,  L. ,  RESEARCH  ON  GLASS,  New  Scientist,  Vol. 

10,  No.  236  (May  25,  1961). 

Edwards,  A.T.,  and  Northwood,  T.D.,  EXPERIMENTAL  STUDIES 
OF  THE  EFFECTS  OF  BLASTING  ON  STRUCTURES,  The  Engineer 
(English)  (September  30,  1960). 

Hutton,  R.E.,  GROUND  MOTIONS  RESULTING  FROM  NUCLEAR  SUR¬ 
FACE  DETONATIONS,  Space  Technology  Laboratories,  Inc., 

Los  Angeles,  California  (February  I960), 

Arde  Associates,  RESPONSE  OF  STRUCTURES  TO  AIRCRAFT  GEN¬ 
ERATED  SHOCKWAVES,  WADC  Tech.  Rept.  58-169,  U.S.  Air 
Force,  Wright-Patterson  A.F.  Base,  Ohio  (April  1959). 

Teichman,  G.A.,  and  Westwater,  R. ,  BLASTING  AND  ASSOCI¬ 
ATED  VIBRATIONS,  Engineering,  London  (April  12,  1957). 

Whitney,  C.S.,  Anderson,  B.G.,  and  Cohen,  E. ,  DESIGN  OF 
BLAST  RESISTANT  CONSTRUCTION  FOR  ATOMIC  EXPLOSIONS, 
Journal  Amer.  Concrete  Inst.,  Vol.  26,  No.  1  (March 
1955). 

Newmark,  M.N. ,  AN  ENGINEERING  APPROACH  TO  BLAST-RESISTANT 
DESIGN,  ASCE  Transaction,  Vol.  121,  Paper  2786  (1955). 

Noble,  V.H.,  CAUSES  AND  REMEDIES  OF  PLASTER  CRACKS, 
Progressive  Architecture  (November  1951). 

Crandell,  F.J.,  GROUND  VIBRATION  DUE  TO  BLASTING  AND  ITS 
EFFECTS  ON  STRUCTURES,  Journ.  Boston  Soc.  of  Civil  Engi¬ 
neers  (April  1949). 

Birkenhower,  H.F.,  A  STUDY  OF  HOUSE  VIBRATIONS  FROM  QUAR¬ 
RY  BLASTS,  Bull.  Seismological  Soc.  of  America,  Vol.  35, 
No.  3  (July  1945). 
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II.  General  Sources  (continued) 
b.  Reports,  Papers,  Memorandums.  Articles  (continued) 

Loading  Conditions  and  Housing 

WIND  EFFECTS  ON  BUILDINGS  AND  STRUCTURES,  The  Engineer 
(July  5,  1963). 

LAND  USE  IN  33  OREGON  CITIES,  Planning  Bulletin  No.  2, 
Bureau  of  Municipal  Research  and  Service,  University 
of  Oregon,  Eugene,  Oregon  (January  1961). 

Lutesan  &  Amundson,  COOS  BAY  LOOKS  AHEAD — A  COMPREHENSIVE 
DEVELOPMENT  PLAN,  City  Planning  Commission,  Coos  Bay, 
Oregon  (November  I960) . 

Thom,  H.C.S.,  DISTRIBUTION  OF  EXTREME  WINDS  IN  THE  UNITED 
STATES,  Journ.  Struct.  Division,  ASCE  (April  1960). 

Brekke ,  G.N.,  WIND  PRESSURES  IN  VARIOUS  AREAS  IN  THE 
UNITED  STATES B.M.S.  Report  152,  U.S.  Dept,  of  Commerce, 
National  Bureau  of  Standards  (April  24,  1959). 

Murphy,  H.L.,  BLAST  LOADING  ON  STRUCTURES,  Journ.  ASCE, 
Struct.  Division,  Paper  1837  (November  1958). 

Merritt,  Mil.,  BLAST  LOADING  ON  IDEALIZED  STRUCTURES  USING 
HIGH  EXPLOSIVES,  Proc.  of  Symposium  on  Earthquake  and 
Glast  Effects  on  Structures,  University  of  California, 

Los  Angeles  (June  1952) . 

Chien,  N.,  and  others,  WIND  TUNNEL  STUDIES  OF  PRESSURE 
DISTRIBUTION  ON  ELEMENTARY  BUILDING  FORMS,  Institute  of 
Hydraulic  Research,  State  University  of  Iowa,  Iowa  City 
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IX ;  General  Sources  (continued) 
b.  Reports,  Papers,  Memorandums,  Articles  (continued) 

Building  Codes 

UNIFORM  BUILDING  CODE,  International  Conference  of  Build¬ 
ing  Officials,  Pasadena,  California  (1937  to  1964  editions). 

DWELLING  HOUSE  CONSTRUCTION  UNDER  THE  UNIFORM  BUILDING 
CODE,  International  Conference  of  Building  Officials, 
Pasadena,  California  (1952  to  1964  editions). 


Note 


Building  codes  examined  in  this  investigation 
included  available  codes  for  the  following  locations. 


Los  Angeles,  California 
Seattle,  Washington 
Dallas,  Texas 
Atlanta,  Georgia 
New  Orleans,  Louisiana 


Baltimore,  Maryland 
New  York,  New  York 
Boston,  Massachusetts 
Chicago,  Illinois 
Denver,  Colorado 


II.  General  Sources  (continued) 
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c.  Books  and  Pamphlets 

Shapiro,  A.H.,  THE  DYNAMICS  AND  THERMODYNAMICS  OF 
COMPRESSIBLE  FLUID  FLCW,  Vols.  I  and  II,  The  Ronald 
Press  Company,  New  York  (1954). 

Courant,  R. ,  and  Friedrichs,  K.O.,  SUPERSONIC  FLOW  AND 
SHOCKWAVES,  Interscience  Publishers,  Inc.,  New  York, 

N.Y.  (1948). 

Miles,  E.R.C.,  SUPERSONIC  AERODYNAMICS,  Dover  Publica¬ 
tions,  Inc,,  New  York,  N.Y.  (1950). 

Bradley,  J.N.,  SHOCKWAVES  IN  CHEMISTRY  AND  PHYSICS, 

Methuen  &  Co.,  Ltd.,  London  (1962). 

Von  Karman,  T.,  AERODYNAMICS,  Cornell  University  Press, 

McGraw-Hill  Book  Co.,  Inc.  (1954). 

Von  Karman,  T.,  FROM  LCW-SPEED  AERODYNAMICS  TO  ASTRO¬ 
NAUTICS,  The  MacMillan  Company,  New  York,  N.Y.  (1963). 

Bradshaw,  P. ,  EXPERIMENTAL  FLUID  MECHANICS,  The  MacMillan 
Company,  New  York,  N.Y.  (1964). 

Prandt,  L. ,  ESSENTIALS  OF  FLUID  DYNAMICS,  liafner  Publishing 
Co.,  New  York,  N.Y.  (1952). 

Condon,  E.U.,  and  Odishaw,  H.,  HANDBOOK  OF  PHYSICS,  McGraw- 
Hill  Book  Co.,  Inc.  (1958). 

Bonney,  E.A. ,  ENGINEERING  SUPERSONIC  AERODYNAMICS,  McGraw- 
Hill  Book  Co.,  Inc.,  New  York,  N.Y.  (1950). 

Ridenour,  L.N.,  MODERN  PHYSICS  FOR  THE  ENGINEER,  McGraw- 
Hill  Book  Co.,  Inc.,  New  York,  N.Y.  (1954). 

Binder,  R.C.,  FLUID  MECHANICS,  Prentice-Hall,  Inc.,  New 
York,  N.Y.  (1950). 

Rouse,  H.,  FLUID  MECHANICS  FOR  HYDRAULIC  ENGINEERS,  Dover 
Publications,  Inc.,  New  York,  N.Y.  (1961). 

U.S.  Navy  Departments,  HAND  BOOK  OF  SUPERSONIC  AERODYNAM¬ 
ICS,  Vols.  1  to  6,  Washington,  D.C.  (1959). 

s 
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II.  General  Sources  (continued) 

c.  Books  and  Pamphlets  (continued) 

Stoker,  J.J.,  WATER  WAVES:  THE  MATHEMATICAL  THEORY  WITH 
APPLICATIONS,  Interscience  Publishers,  New  York  (1957). 

Menzel,  D.H.,  FUNDAMENTAL  FORMULAS  OF  PHYSICS,  Vol.  1, 

Dover  Publications,  Inc.,  New  York,  N.Y.  (1960). 

Scorer,  R.S.,  NATURAL  AERODYNAMICS,  The  MacMillan  Com¬ 
pany,  New  York,  N.Y.  (1958). 

Kinney,  G.F, ,  EXPLOSIVE  SHOCKS  IN  AIR,  The  MacMillan 
Company,  New  York,  N.Y.  (1962). 

Kornhauser,  M. ,  STRUCTURAL  EFFECTS  OF  IMPACT,  Spartan 
Books,  Inc.,  Baltimore,  Maryland  (1964). 

University  of  Arizona,  PROCEEDINGS  OF  THE  SYMPOSIUM  ON 
SOIL- STRUCTURE  INTERACTION,  Engineering  Research  Labora¬ 
tory,  Tucson,  Ariz.  (September  1964). 

Sibert,  H.W.,  HIGH-SPEED  AERODYNAMICS,  Prentice-Hall,  Inc., 
New  York,  N.Y.  (1948). 

Ferri,  A.,  ELEMENTS  OF  AERODYNAMICS  OF  SUPERSONIC  FLOWS, 

The  MacMillan  Company,  New  York,  N.Y.  (1949). 

McLeod,  Jr.,  E.B.,  INTRODUCTION  TO  FLUID  DYNAMICS,  The 
MacMillan  Company,  New  York,  N.Y.  (1963). 

BLASTER’S  HANDBOOK,  E.C.  Du  Pont  De  Nemours  &  Co., 
Wilmington,  Delaware  (1963). 

Rockwell,  E.H.,  VIBRATIONS  CAUSED  BY  BLASTING  AND  THEIR 
EFFECT  ON  STRUCTURES,  Hercules  Powder  Co.,  Wilmington, 
Delaware  (1934). 

Mantell,  C,L. ,  ENGINEERING  MATERIALS  HANDBOOK,  McGraw- 
Hill  Book  Co.,  New  York,  N.Y.  (1953). 

Hayes,  W.D.,  GASDYNAMIC  DISCONTINUITIES,  Princeton  Aero¬ 
nautical  Paperbacks  No.  3,  Princeton  University  Press, 
Princeton,  N.J.  (1960). 

Department  of  the  Army,  THE  EFFECTS  OF  NUCLEAR  WEAPONS, 
Department  of  the  Army  Pamphlet  No.  39-3  (May  1957). 
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c.  Books  and  Pamphlets  (continued) 


Appendix  A 


Windes,  S.L.,  DAMAGE  FROM  AIR  BLAST,  Progress  Reports  1 
and  2,  U.S.  Department  of  the  Interior,  Bureau  of  Mines, 
Washington,  D.C.  (1943). 

Tschebotar iof f ,  G.P.,  SOIL  MECHANICS,  FOUNDATIONS,  AND 
EARTH  STRUCTURES,  McGraw-Hill  Book  Co.,  New  York,  N.Y. 
(1951). 

U. S.  Department  of  Interior,  SEISMIC  EFFECTS  OF  QUARRY 
BLASTING,  Bureau  of  Mines  Bulletin  442,  Washington,  D.C. 
(1942) . 

Norris,  C.H. ,  Hansen,  R.J.,  Holley,  Jr.,  M.J.,  Biggs,  J.M. , 
Mamyet,  S.,  Minami,  J.K.,  STRUCTURAL  DESIGN  FOR  DYNAMIC 
LOADS,  McGraw-Hill  Book  Co.,  Inc.,  New  York,  N.Y.  (1959). 

BLASTING  CLAIMS:  A  GUIDE  FOR  ADJUSTERS,  National  Board 
of  Fire  Underwriters-Association  of  Casualty  and  Surety 
Companies. 

Ackeret,  J.,  AKUSTISCHE  PHANOMENE  BE I  HOHEN  FLUGGESH- 
WINDIGKEITEN,  Neue  Zurcher  Zeitung  (September  18,  1952). 

Liepmann,  H.W.,  and  Puckett,  A.E.,  AERODYNAMICS  OF  A 
COMPRESSIBLE  FLUID,  John  Wiley  &  Sons,  New  York,  N.Y. 
(1954). 

Henshaw  (editor),  SUPERSONIC  ENGINEERING,  John  Wiley  and 
Sons,  Inc.,  New  York,  N.Y.  (1962). 

Lighthill,  M.J.,  HIGHER  APPROXIMATIONS  IN  AERODYNAMIC 
THEORY,  Princeton  Aeronautical  Paperbacks  No.  5,  Princeton 
University  Press  (1960). 

Whittenmore,  H.L.,  Cotter,  J.B.,  Stang,  A.H.,  and  Rhelan, 

V. B.,  STRENGTH  OF  HOUSES;  APPLICATION  OF  ENGINEERING 
PRINCIPLES  TO  STRUCTURAL  DESIGN,  U.S.  Dept,  of  Commerce, 
National  Bureau  of  Standards,  B.M.S.  Report  B.M.S.  109, 
Washington,  D.C.  (April  1,  1948). 

NEW  HOUSING  AND  ITS  MATERIALS,  1940-56,  U.S.  Dept,  of 
Labor,  Bureau  of  Labor  Statistics,  Washington,  D.C. 

(August  1958) . 
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II.  General  Sources  (continued1) 


Books  and  Pamphlets  (continued) 

UNITED  STATES  CENSUS  0*  HOUSING  1960;  United  States  Sum¬ 
mary,  States  and  Small  Areas,  U.S.  Dept,  of  Commerce, 

Bureau  of  Census,  HC(1)  No.  1,  Summary,  Washington,  D.C. 
(1963).  , 

LABOR  AND  MATERIAL  REQUIREMENTS  FOR  PRIVATE  ONE-FAMILY 
HOUSE  CONSTRUCTION,  Bulletin  No.  1404, U.S.  Dept,  of 
Labor  Statistics,  Washington,  D.C.  (June  1964). 

CONSTRUCTION  REPORTS,  HOUSING  STARTS,  U.S.  Dept,  of  Com¬ 
merce,  Bureau  of  the  Census.  Washington,  D.C.  (December 
1964) . 

Priestly,. C.H.B.,  TURBULENT  TRANSFER  IN  THE  LOWER  ATMOS¬ 
PHERE,  University  of  Chicago  Press  (1959). 

Streeter,  V.L. ,  FLUID  MECHANICS,  McGraw-Hill  Book  Co., 

New  York  (Third  Edition,  1962). 

Taft,  R.J.,  SNOW  LOAD  DESIGN  DATA  FOR  THE  LAKE  TAHOE  AREA, 
Structural  Engineers  Association  of  Northern  California 
(December  1964) . 

White,  H.H.,  THE  EFFECT  OF  VIBRATION  FROM  COMMERCIAL 
BLASTING,  Lusher  &  Lusher,  Hazleton,  Penn.  (April  1953). 

Wood,  W.F.  and  Snell,  J.B.,  PREDICTIVE  METHODS  IN  TOPO¬ 
GRAPHIC  ANALYSIS;  I.  RELIEF,  SLOPE,  AND  DIRECTION  ON  INCH- 
TO-THE-MILE  MAPS  IN  THE  UNITED  STATES,  Technical  Report 
EP-112,  Quartermaster  Research  &  Engineering  Center,  U.S. 
Army,  Natick,  Mass.  (April  1959). 

Barkan,  D.D.,  DYNAMICS  OF  BASES  AND  FOUNDATIONS,  McGraw- 
Hill  Book  Co.,  Inc.,  New  York,  N.Y.  (1962). 

UNIFORM  BUILDING  CODE,  International  Conference  of  Build¬ 
ing  Officials,  Pasadena,  California  (1937  to  1964  editions). 

DWELLING  HOUSE  CONSTRUCTION  UNDER  THE  UNIFORM  BUILDING 
CODE,  International  Conference  of  Building  Officials, 
Pasadena,  California  (1952  to  1964  editions). 

Cheers,  F.,  ELEMENTS  OF  COMPRESSIBLE  FLOW,  John  Wiley  and 
Sons,  Ltd.,  London  (1963). 

THE  EFFECTS  OF  ATOMIC  WEAPONS,  The  Combat  Forces  Press, 
Washington,  D.C.  (August  1950). 
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Thewlis,  J.,  ENCYCLOPAEDIC  DICTIONARY  OF  PHYSICS,  Vol. 
6,  Pergamon  Press,  New  York,  N.Y.  (1962). 


Llowarch,  W. ,  RIPPLE  TANK  STUDIES  OF  WAVE  MOTION,  Oxford 
University  Press,  (1961). 

Anderson,  L.O.,  and  Heyer,  O.C.,  WOOD-FRAME  HOUSE  CON¬ 
STRUCTION,  Agriculture  Handbook  No.  73,  U.S.  Dept,  of 
Agric.,  Washington,  D.C.  (February  1955). 

j  ..  R.J.,  .SMITHSONIAN  METEOROLOGICAL  TABLES,  Sroithson- 

'  istitutr.on,  Washington,  D.C.  (1951). 

N  MANUAL  -  STRUCTURAL  ENGINEERING,  Nav  docks  DM- 2, 

*  t. ...  of  the  Navy,  Bureau  of  Yards  and  Docks,  Washington 
25,  D.C.  (February  12,  1962). 
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Selected  Characteristics  of  New  Non  farm  1-Famlly  Houses 

1940,  1950,  1854,  1955,  1956 
(Percent  distribution  of  homer  according  to  characteristic) 


Characteristics 

1940 

1950 

1854 

1955 

1956 

Average  floor  area  (sq.  ft. )  . 

1,177 

983 

1, 140 

1, 170 

1,  230 

TYPE  OF  HOUSE  . 

C-) 

(1) 

0 

* 

100 

Detached  . 

(1) 

(1) 

0 

* 

97 

Semidetached . 

(1) 

(1) 

0 

• 

1 

Row  . 

(1) 

(1) 

0 

• 

1 

Unknown  . 

0 

• 

1 

NUMBER  OF  STORIES . 

100 

100 

• 

* 

100 

1  story . 

67 

86 

• 

• 

87 

Split  level . 

• 

• 

• 

• 

6 

Other . 

33 

14 

0 

• 

6 

Unknown . 

* 

0 

1 

FLOOR  AREA  (SQ.  FT.) . 

* 

• 

100 

100 

100 

Less  than  800 . 

0 

* 

18 

7 

5 

800  to  999  . 

• 

• 

20 

22 

17 

1,  000  to  1, 199 . 

• 

0 

24 

30 

31 

1, 200  to  1, 499  . 

* 

0 

19 

26 

26 

1, 500  to  1, 799  . 

* 

• 

10 

7 

10 

1, 800  and  over . 

• 

* 

7 

5 

9 

Unknown  . 

O 

0 

2 

3 

2 

NUMBER  OF  BEDROOMS . 

* 

100 

100 

100 

100 

2  bedrooms  or  less . 

0 

66 

34 

23 

21 

3  bedrooms . 

0 

33 

58 

68 

70 

4  bedrooms  or  more . 

0 

1 

5 

6 

8 

Unknown . 

• 

3 

3 

1 

NUMBER  OF  BATHROOMS  . 

100 

100 

• 

• 

100 

1  bathroom . 

80 

92 

* 

0 

49 

1  complete,  1  partial  bathroom . 

12 

4 

• 

0 

20 

2  complete  bathrooms . 

7 

3 

• 

0 

21 

More  than  2  complete  bathrooms . 

1 

1 

• 

0 

7 

No  bathroom . . . 

• 

• 

• 

0 

1 

Unknown  . 

• 

0 

2 

BASEMENT . 

100 

100 

100 

100 

100 

Full  or  partial  basement . 

69 

39 

41 

42 

43 

No  basement . 

31 

61 

58 

55 

55 

On  slab . 

(2) 

4 

0 

16 

16 

With  crawl  space . 

31 

57 

0 

39 

39 

Unknown . 

1 

3 

2 

UTILITY  ROOM . 

• 

100 

• 

100 

100 

With  utility  room . 

0 

20 

• 

33 

37 

No  basement . 

0 

20 

• 

27 

30 

With  basement . 

0 

• 

• 

6 

7 

No  utility  room  . 

0 

20 

* 

27 

30 

Unknown  . 

0 

* 

3 

5 

GARAGE  FACILITIES  . 

100 

100 

* 

* 

100 

Garage . 

80 

41 

• 

50 

Carport  only . 

(2) 

6 

17 

No  garage  or  caiport . 

20 

53 

31 

Unknown  . 

0 

2 
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Table  A-l  (continued) 


Characteristics 

1940 

1950 

1954 

1955 

1956  1 

i 

EXTERIOR  WALL  CONSTRUCTION . 

100 

100 

100 

100 

100  | 

Masonry  . . 

11 

11 

13 

20 

16  j 

Erick . 

10 

6 

9 

15 

12 

Other  masonry . 

1 

5 

4 

5 

4 

Frame . 

89 

89 

82 

77 

83 

Brick  facing . 

f  20 

18 

26 

Brick  and  wood  facing . 

)  20 

12 

V  5 

8 

7 

Wood  facing . 

43 

43 

31 

29 

24  1 

Asbestos  shingle  facing . 

4 

21 

14 

8 

9  : 

Stucco  . 

15 

11 

14  ! 

Other  facing . 

7 

2 

)12 

14  ( 

3 

All  other  construction . 

• 

• 

3 

l 

(2) 

Unknown  . 

2 

2 

1 

SHEATHING  (FRAME  HOUSES  ONLY) . 

100 

100 

• 

• 

100 

Sheathed . 

69 

80 

* 

• 

83 

Wood  plank  . 

49 

40 

• 

• 

31 

Plywood  . 

1 

4 

* 

* 

"  7 

Insulation  board . 

14 

23 

0 

• 

32 

Gypsum  board  . 

5 

12 

0 

• 

9 

Other . . 

(2) 

1 

0 

* 

4 

Unsheathed . 

31 

20 

• 

• 

17 

INTERIOR  WALL  CONSTRUCTION . 

100 

100 

* 

* 

100 

Plaster . . . 

90 

50 

* 

• 

44 

On  gypsum  lath . 

56 

49 

• 

• 

40 

On  metal  or  wood  lath . 

34 

1 

* 

0 

4 

Dry  wall . 

10 

50 

• 

0 

55 

Gypsum  boaid . 

• 

48 

• 

0 

48  , 

Other . 

r 

2 

• 

• 

7  i 

Unknown . 

• 

• 

1  ! 

ROOFING  . 

100 

100 

0 

0 

100  1 

Shingles  . 

83 

92 

0 

0 

84 

Asbestos  . 

* 

• 

0 

• 

7 

Asphalt  . 

47 

82 

• 

* 

66 

Wood  . 

36 

10 

• 

• 

11 

Builtup  . 

5 

6 

• 

• 

11 

Other . 

12 

2 

• 

• 

3 

Unknown . 

• 

• 

2  { 

\ 

INSULATION:  PERCENT  OF  ALL  HOUSES  WITH 

i 

INSULATION  IN: 

\ 

Ceiling . 

25 

83 

* 

• 

81 

Walb . 

10 

34 

0 

0 

33 

Perimeter . 

• 

1 

0 

0 

5 

WINDOWS  ABOVE  BASEMENT,'  PREDOMINANT 

J 

FRAME  MATERIAL  . 

100 

100 

100 

100 

100 

Wood . 

91 

69 

63 

57 

57 

Steel . 

9 

22 

18 

16 

11 

Aluminum  . 

• 

5 

17 

24 

29 

Unknown  . 

2 

3 

3 

WINDOW  SCREENS . 

100 

100 

0 

• 

100 

With  screens . 

89 

62 

0 

0 

77 

Aluminum . 

1 

8 

0 

0 

56 

Bronze . . . 

27 

12 

0 

0 

3 

Copper  . 

10 

5 

0 

0 

6 

Galvanized  steel . 

50 

36 

0 

• 

10 

Other . 

1 

1 

0 

• 

(2) 

Unknown  material . 

0 

• 

2 

No  screens . 

ii 

38 

0 

* 

23 

29 


iu4U  i960  1954  1955  1956 


DOOR  SCREENS . 190  ICC  *  -  100 

With  5  teens  .  89  45  *  •  70 

Aluminum  . 1  2  *  9  46 

Bronze .  27  9  *  *  3 

Copper .  10  2  *  *  4 

Galvanized  steel .  50  31  9  9  13 

Other..., .  1  1  9  9  1 

Unknown  material .  9  *  3 

No  screens .  11  55  9  9  30 


9  No  data  available 

(1)  Only  single-  family  detached  houses  survey 

(2)  No  cases  reported,  or  less  than  0. 
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APPENDIX  B  -  TEST  STRUCTURES 


1.  New  Structures 

Seven  new  test  structures  were  built  at  the  Oscura  Range 
Camp  (C-l  -  Blockhouse;  W-2  -  Metal  Lath;  W-3  -  Drywall; 

W-4  -  Jackhouse;  2S-5  -  Doubledeck;  PF-6  -  Prefab;  and  Green¬ 
house).  In  addition,  various  types  of  storefront  glass  were 
installed  along  the  complete  60  foot  north  wall  of  an  exist¬ 
ing  structure  called  Storefront. 

a.  Design  of  the  structures  was  carried  out  to  agree 
with  minimum  provisions  in  the  1958  edition  of  the 
Uniform  Building  Code.  While  some  slight  departures 
from  the  original  drawings  were  made  during  construc¬ 
tion  by  the  workmen,  these  departures  were  carefully 
noted  by  the  inspector  on  site  and  incorporated  into 
the  drawings  to  reflect  the  as-built  condition.  It 
is  stressed  that  this  inspector  was  continuously  pres¬ 
ent  on  the  site  during  the  construction  period.  He  was 
instructed  to  note  each  phase  of  construction  for  in¬ 
clusion  in  as-built  drawings  and  to  periodically  take 
typical  samples  of  all  materials  for  later  laboratory 
testing. 

PF-6  was  purchased  in  prefabricated  panels  from 
a  Fort  Worth,  Texas  manufacturer  and  erected  on  the 
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site.  The  house  model  is  known  as  Sportsman  I  and 
was  purchased  complete  except  for  plumbing  and  elec¬ 
trical  fixtures  and  connections. 

The  greenhouse  was  purchased  as  a  package  unit  com¬ 
plete  with  glass  of  foreign  manufacture.  During  the 
glazing  of  the  greenhouse  the  glass  was  installed  and 
secured  in  place  by  small  wire  brads  located  at  two 
points  along  the  bearing  edges  much  as  glass  is  installed 
in  older  greenhouses  across  the  country.  This  procedure 
causes  a  stress  concentration  point  where  each  of  the 
nails  bears  on  the  glass  to  restrain  movement. 

The  storefront  was  built  in  an  existing  metal  build¬ 
ing  on  the  site  (40  x  60  feet)modified  by  removing  60 
lineal  feet  of  side  wall  and  installing  60  lineal  feet 
of  plate  glass  storefront  construction.  The  plate  glass, 
of  various  sizes,  was  mounted  in  fixed,  flexible  and 
resilient  mountings. 

Refer  to  the  attached  "as-builtf*  drawings  for  detail 
of  structures. 

b.  Description  and  photos  of  new  construction: 

C-l  -  Blockhouse 

Foundation:  Concrete  slab  on  grade.  2500  psi 

concrete  with  6M  x  6"/#10  x  #10 
welded  wire  fabric  reinforcement. 
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Exterior  Walls: 

Intel ior  Walls: 

Mortar: 

Roof  Joists: 
Interior  Finish: 

Roof: 

Glass: 

W-2  -  Metal  Lath 
Foundation: 

Walls: 
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8"  x  8"  x  16"  Grade  A,  Concrete 
Blocks  with  Duro-wall  reinforce¬ 
ment. 

6"  x  8"  x  16"  Grade  A,  Concrete 
Blocks  with  Duro-wall  reinforce¬ 
ment. 

Lime  rich  mix  and  silica  sand 
(1950  psi  average  compressive 
strength) . 

2  x  10  Douglas  Fir  at  24"  ctrs. 

2  coats  gypsum  plaster  applied  to 
expanded  metal  lath  on  ceiling. 

Base  coat:  extra  fibered  gypsum 
and  washed  silica  sand  1: 1-1/2  by 
volume,  Finish  coats:  unfibered 
gypsum  and  washed  silica  sand. 

3/8  Plywood  with  15-lb.  mineral 
coated  asphalt  cap  sheet. 

Picture  window  60"  x  120"  x  1/4" 
Solargray;  casement  windows  1/8" 
DSB;  double  hung  windows  8  light 
and  2  light,  1/8"  SSB;  sliding  door 
7/32"  B  crystal  sheet;  doorlight 
1/8"  SSB;  hermetically  sealed  3' 
x  3'  windows  with  2  sheets  1/8" 

DSA. 


Concrete  slab  on  grade,  2500  psi 
concrete  with  6"  x  6"/#10  x  #10 
welded  wire  fabric  reinforcement. 

2x4  studs  at  16"  ctrs.  Metal 
lath  and  3  coat  gypsum  plaster  on 
interior  wall  surfaces.  Paper 
backed  welded  wire  fabric  (2"  x 
2"/#12  x  #12)  with  stucco  on  ex¬ 
terior  wall  surfaces. 
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Trusses: 


Ceiling: 


Roof: 


Glass : 


Roof  trusses  are  gang  nailed  with 
2x6  top  chord,  2x4  bottom  chord 
and  2x4  king  post.  Trusses  were 
placed  at  24"  ctrs.  Roof  slope  2:12. 

Metal  lath  and  3  coat  gypsum  plas¬ 
ter.  Metal  lath  is  attached  to  1" 
x  4"  furring  strips  at  16"  ctrs 
which  are  nailed  to  underside  of 
trusses . 

3/8  plywood  with  15-lb.  felt  and 
90-lb.  mineral  coated  asphalt  cap 
sheet . 

Picture  window  60"  x  120"  x  1/4" 
clear  plate;  casement  windows  1/8" 
DSB;  double  hung  windows  8  light  and 
2  light,  1/8"  SSB;  sliding  door 
7/32"  B  crystal  sheet;  doorlight 
1/8"  SSB;  hermetically  sealed  3' 
x  3'  window  with  2  sheets  1/8"  DSA. 


W-3  -  Drywall 
Foundation: 


Floor: 


Walls: 


Trusses: 


Roof: 


Raised  footing  with  interior  concrete 
footings.  2500  psi  concrete  with 
#4  reinforcing  bars. 

2  x  8  DF  joists  at  16"  ctrs.  with 
5/8"  CD  plywood  floor. 

2  x  4  DF  studs  at  16"  ctrs.  1/2" 
thick  gypsum  sheetrock  with  taped 
joints  on  interior  surfaces.  Paper 
backed  welded  wire  fabric  (2"  x  2"/ 
#12  x  #12)  with  stucco  on  exterior 
surfaces. 

Roof  trusses  are  gang  nailed  with 
2x6  top  chord,  2x4  bottom  chord 
and  2x4  king  post.  Trusses  placed 
at  24"  ctrs.  Roof  slope  2:12. 

3/8"  plywood  with  15-lb.  felt  and 
90-lb,  mineral  coated  asphalt  cap 
sheet. 


-34< 


Appendix  B 


Glass:  Picture  Window  60"  x  120"  x  1/4" 

Solargray;  casement  windows  1/8" 
DSB;  double  hung  windows  8  light 
and  2  light,  1/8"  SSB;  sliding  door 
7/32"  B  crystal  sheet;  doorlight 
1/8"  SSB;  hermetically  sealed  3' 
x  3'  windovs  with  2  sheet j  1/8" 

DSA. 


W-4  -  Jackhouse 


Foundation: 


Floor: 


Walls: 


Trusses: 


Roof: 


Glass: 


Raised  footing  with  interior  con¬ 
crete  footings.  2500  psi  concrete 
with  #4  reinforcing  bars.  Two 
diagonal  corners  of  the  footing  were 
omitted  to  allow  for  placement  of 
a  screw  jack  to  simulate  settlement. 

2  x  8  DF  joists  at  16"  ctrs.  sup¬ 
ported  on  footings  and  girders  with 
5/8"  CD  plywood  floor. 

2  x  4  DF  studs  at  16"  ctrs.,  3/8" 
thick  wood  lath  with  two  coat  gyp¬ 
sum  plaster  on  interior  surfaces 
during  Part  "A".  Wood  lath  and 
plaster  removed  and  3/8"  thick  per¬ 
forated  gypsum  plasterbase  with  two 
coat  gypsum  plaster  installed  for 
Part  "B".  Exterior  wall  surfaces 
were  1x8  redwood  bevel  edge  sid¬ 
ing  throughout  the  tests. 

Roof  trusses  are  gang  nailed  with 
2x6  top  chord,  2x4  bottom  chord 
and  2x4  king  post.  Trusses  plac¬ 
ed  at  24"  ctrs.  Roof  slope  2:12. 

3/8"  plywood  1th  15-lb.  felt  and 
red  cedar  shingles,  clear  and  bet¬ 
ter,  16"  x  3/8"  butt,  6"  to  weather. 

Picture  window  60"  x  120"  x  1/4" 
clear  plate;  casement  windows  1/8" 
DSB;  double  hung  windows  8  light  and 
2  light,  1/8"  SSB;  sliding  door 
7/32"  B  crystal  sheet;  doorlight 
1/8"  SSB;  hermetically  sealed  3'  x 
3'  windows  with  2  sheets  1/8"  DSA. 
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2S-  -  Doubledeck 


Foundation: 


Floor: 


Walls: 


Trusses: 


Roof: 


Glass: 


Raised  footing  with  interior  con¬ 
crete  footings  and  continuous  rais¬ 
ed  concrete  footing  under  interior 
bearing  wall.  2500  psi  concrete 
with  #4  reinforcing  bars. 

1st  Floor  -  2  x  8  DF  joists  at  16" 
ctrs.  with  5/8"  CD  plywood  floor¬ 
ing. 

2nd  Floor  -  2  x  12  DF  joists  at  24" 
ctrs.  with  5/8"  CD  plywood  floor¬ 
ing. 

2  x  4  DF  studs  at  16"  ctrs.  3/8" 
thick  wood  lath  with  two  coat  gyp¬ 
sum  plaster  on  interior  surfaces. 
During  Part  "A"  tests  the  exterior 
surfaces  had  brick  veneer  to  the 
first  floor  top  plate  line  and  1" 
x  8"  redwood  bevel  edge  siding  on 
the  second  floor  exterior  surface. 
For  Part  "B"  tests  the  brick  veneer 
was  removed  and  replaced  with  the  1" 
x  8"  redwood  bevel  siding  and  a 
brick  fireplace  with  chimney  was 
built  into  the  opening  formerly 
used  for  the  sliding  glass  door. 

Roof  trusses  are  gangnailed  with  2 
x  6  top  chord,  2x4  bottom  chord 
and  2x4  king  posts.  Trusses 
placed  at  24"  ctrs.  Roof  slope 
2:12. 

3/8"  plywood  with  15-lb.  felt  and 
red  cedar  shingles,  clear  and  bet¬ 
ter,  16"  x  3/8"  butt,  6"  to  weather. 

Picture  windows  60"  x  120"  x  1/4" 
Solargray  on  1st  Floor  and  clear 
plate  on  2nd  Floor;  casement  win¬ 
dows  1/8"  DSB;  double  hung  windows 
8  light  and  2  light,  1/8"  SSB; 
sliding  door  7/32"  B  crystal  sheet; 
door light  1/8"  SSB;  hermetically 
sealed  3*  x  3*  windows  with  2  sheets 
1/8"  DSA;  sliding  window  1/8"  DSB. 


f 
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PF-6  -  Prefab 
Foundation: 

Walls: 

Trusses: 

Roof: 

Glass: 

G-7  -  Greenhouse 
Foundation: 

Frame: 

Glazing: 
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Concrete  slab  on  grade.  2500  psi 
concrete  with  6"  x  6"/#10  x  #10 
welded  wire  fabric  reinforcement. 

Prefabricated  paneis  with  2x4 
hemlock  studs  at  16"  ctrs.  1/2" 
gypsum  sheetrock  applied  to  inte¬ 
rior  surfaces  for  Part  "A"  test. 
Sheetrock  was  removed  and  replaced 
with  3/8"  thick  perforated  gypsum 
plasterbase  with  two  coat  gypsum 
plaster  for  Part  "B"  tests.  Exte¬ 
rior  wall  surfaces  were  covered  with 
3/8"  unfinished  cedar  plywood, 
staple  gun  applied. 

Prefabricated  wood  Fink- type  trusses 
with  glued  and  nailed  plywood  gus¬ 
sets.  Chords  and  web  members  are 
2x4  Douglas  Fir  with  the  trusses 
placed  at  24"  ctrs. 

1/2"  plywood,  15-lb.  felt  and  210- 
lb.  grade  C  asphalt  square  tab 
shingles. 

Factory  glazed  sash  1/8"  SSA  and 
DSB. 


9'  x  12'  Concrete  strip  footing  on 
grade.  Normally  this  structure 
would  be  placed  on  a  concrete  slab 
but  the  slab  was  not  thought  neces 
sary  for  test  purposes. 

Precut  mortised  and  rabbetted  red¬ 
wood. 

1/8"  single  strength  and  double 
strength  glass  held  in  place  with 
wire  brad  finishing  nails. 
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S-8  -  Storefront 


Foundation : 
Structure: 


Modification: 


Glass: 


Existing  slab  on  grade. 

Existing  on  site.  Parkersburg 
prefabricated  metal  building  40 
x  60  foot  in  plan. 

Remove  metal  panels  on  north  wall 
and  install  various  types  of  store¬ 
front  construction  utilizing  1/4" 
plate  glass  in  various  sizes  and 
three  types  of  glass  mountings: 
fixed,  flexible  and  resilient. 

Storefront  windows  A,  B,  C  are 
5' 3"  x  10’ 8"  clear  1/4"  plate  ex¬ 
cept  for  B  which  is  Solargray 
plate;  windows  D  and  E  are  7' 6"  x 
10*  clear  1/4"  plate;  windows  F, 

G,  H  are  5'  x  9’ 6"  clear  1/4" 
plate;  window  I  is  5'  x  9'6"clear 
3/8"  plate.  Four  windows  (4' 2" 
x  6*10")  with  6  panes  of  wiremesh 
glass  in  each  and  11  w:..idows  (4'  x 
3' 6")  with  4  panes  of  wire  mesh 
glass  in  each  window  remained 
during  tests. 


'J 


) 


\ 


2.  Old  Structures  (existing) 

a)  Pump  House  -  located  100  feet  north  of  W-4  is  a  wood 

frame  building  on  concrete  slab  8’ 4"  x 
10*5".  Exterior  finish  is  asbestos 
shingles  with  no  interior  finish  and  has 
a  gable  roof  with  mineral  surfaced  as¬ 
phalt  roll  roofing.  The  west  wall  has 
one  3*3"  x  3 '3"  window  with  12  panes, 
two  of  which  were  broken.  This  struc¬ 
ture  houses  a  deep  well  pump  and  a  well 
reported  to  be  600  feet  deep. 

b)  Wash  House  -  located  100  feet  north  of  W-4  on  center- 

line  of  site  is  a  wood  frame  structure 
6' 3"  x  8 '4"  on  a  concrete  slab.  Exterior 
finish  is  asbestos  shingle  with  no  inte¬ 
rior  finish.  There  are  two  windows 
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2' 2"  x  2’ 2"  with  6  panes  in  each.  One 
of  the  windows  was  boarded  up. 

Radar  Building  -  located  800  feet  southwest  of  2S-5 
is  a  concrete  frame  structure  with  8" 
concrete  block  filler  walls.  It  has  a 
raised  concrete  slab  floor  and  an  8" 
concrete  slab  roof  with  added  concrete 
beams  to  support  radar  antennae  loads. 

The  interior  walls  are  plastered  and  are 
non-load  bearing.  Windows  are:  1  win¬ 
dow  5'  x  1*3"  with  2  panes  glass;  2  win¬ 
dows  5'  x  3'  with  1  pane  glass;  1  window 
4’f"  x  2 '6"  with  2  panes  glass;  1  window 
5'  x  2'6"  with  2  panes  glass;  2  windows 
5'  x  3'  with  1  pane  of  hermetically  seal¬ 
ed  glass  (2  panes  separated  by  air  space) 
1  double  door  with  3  panes  of  glass  each 
door;  1  single  door  with  3  panes  glass 
each  door;  1  single  door  with  3  panes  of 
glass  1*3"  x  2*10"  each,  and  2  double 
doors  with  2  panes  of  1'  x  2' 3"  wire 
mesh  reir forced  glass  in  each  door. 

Pump  House  -  located  next  to  Radar  Building  is  10'  x 
10' 7"  with  8  inch  concrete  block  walls 
and  a  flat  wood  roof.  The  house  has  1 
window  4’ 6"  x  1'3"  with  2  pines  of  glass. 

Radar  Shop  -  located  500  feet  west  of  W-4  is  a  prefab¬ 
ricated  metal  building  40'  x  24'  with  a 
concrete  slab  floor  and  the  interior 
finished  with  sheetrock.  There  are  sev¬ 
en  windows  3' 6"  x  2' 6"  with  4  panes  each 
window . 

Barracks  Building  (H-Buildine)  -  located  500  feet 

northwest  of  W-4  is  an  "H"  shaped  metal 
building  made  by  Butler  Manufacturing 
Co.  with  wings  20’  x  100'  and  a  cross 
wing  20'  x  40'  housing  the  latrine  and 
boiler  room.  The  structure  iS  placed  on 
a  concrete  slab  and  is  finished  on  the 
interior  with  sheetrock  walls  and  sus¬ 
pended  sheetrock  ceiling.  The  shower 
room  has  ceramic  tile  floor  and  walls 
with  the  wall  tile  attached  by  adhesive. 
There  are  49  windows  2 '6"  x  3 '2"  with 
four  panes  each,  some  of  which  are  wire 
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mesh  reinforced  glass.  There  are  four 
double  doors  with  two  2'1"  x  2* 8"  panes 
in  each  door  and  one  single  door  with  a 
2*1"  x  2*8”  window  divided  into  two 
panes.  See  drawings. 

g)  Communications  Building  -  located  4000  feet  west  of 

W-4  is  a  concrete  frame  structure  with 
concrete  block  filler  walls  and  concrete 
slab  floor.  The  structure  has  a  rein¬ 
forced  concrete  slab  roof  to  support 
microwave  antennae.  There  are  three 
windows  4' 8"  x  3* 6"  with  three  panes,  two 
windows  4* 8"  x  4' 8"  with  4  panes,  one 
window  4' 8"  x  2' 4"  with  two  panes  and  two 
doors  with  three  panes  1  * 3"  x  3'.  All 
glass  is  wire  mesh  reinforced.  This 
structure  is  active  and  houses  telephone 
switchgear  for  the  Range, 

h)  366th  TAC  Building  and  Towers  -  located  5  miles  north- 

west  of  the  site  is  a  prefabricated  30' 
x  60'  metal  (Mestex)  building  erected  on 
a  concrete  slab.  The  north  half  of  the 
building  is  set  aside  for  office  use  and 
is  finished  on  the  interior  with  sheet- 
rock  on  the  walls  and  a  suspended  sheet- 
rock  ceiling.  There  are  eight  windows 
5'  x  4'  with  four  panes  each,  four  win¬ 
dows  2'  x  2’  with  two  panes  each,  and 
three  doors  with  two  each  1'6M  x  2'  wire 
mesh  reinforced  glass  panes.  The  struc¬ 
ture  also  has  a  250-gallon  butane  tank 
and  a  3-ton  air  conditioner  mounted  on 
exterior  concrete  slabs.  In  addition 
there  are  two  40- foot  wood  pole  towers 
nearby  with  glass-enclosed  cabs  used  by 
the  366th  Range  control  officers.  The 
9'  x  9’  cabs  are  glazed  with  heat-absorb- 
Ing  plate  glass. 

i)  Phillips  Hill  Radar  -  located  approximately  3-1/2  miles 

southwest  of  the  site  is  a  29’  •*  66*  re¬ 
inforced  concrete  building  having  »- 
crcte  block  filler  walls,  floor  slab  on 
grade,  and  a  concrete  slab  roof.  It  is 
similar  to  the  Communications  Building 
noted  above. 
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j)  Abandoned  Ranch  House  -  located  2-1/2  miles  east  of 

"  the  site  is  a  30'  x  34'  wood  frame  house 

with  stucco  exterior,  interior  sheet- 
rock  walls  and  ceiling,  raised  wood  floor, 
wood  frame  gabled  roof  with  corrugated 
iron  roofing  and  a  6'  x  16’ 4M  screen- 
covered  porch.  Windows  are:  five  2'  x 
4*7",  8  panes,  screen  covered,  double 
hung,  wood  frame;  five  2'  x  47",  2  pane, 
screen  covered,  double  hung,  wood  frame; 
four  2' 8"  x  2' 9",  2  pane,  double  hung 
wood  frame;  and  one  double  window  with 
21"  x  24"  panes.  The  house  in  in  a  gen¬ 
eral  state  of  extreme  disrepair  having 
been  abandoned  for  many  years. 

Outbuildings  with  the  abandoned 
ranch  are: 

1)  Storage  House  and  Storm  Cellar  - 

8*  7**  x  l2'6"  made  of  concrete  block 
with  wood  frame  floor  and  corrugated 
iron  roofing. 

2)  Chicken  House  and  Feed  Storage  - 
22*  x  7*8"  made  of  concrete  blof'k 
with  stucco  exterior  and  interior 
with  concrete  slab  floor  and  corru¬ 
gated  iron  roofing. 

3)  Garage  -  22’  x  7 ’8"  with  room  at 
rear  of  building  has  a  wood  frame 
structure  with  stucco  on  exterior 
and  on  the  interior  of  the  room. 

Stucco  is  unpainted. 

k)  Withers1  Ranch  -  located  4  miles  east  of  the  site  is 

occupied  by  Mr.  and  Mrs.  Withers.  The 
house  is  part  of  the  ranch  headquarters 
complex  with  seven  outbuildings  and  a 
large  trailer  home,  however,  the  ranch 
house  was  the  only  structure  observed. 

The  ranch  house  is  about  33'  x  45'  in 
plan  with  exterior  walls  of  8"  con¬ 
crete  block.  Interior  walls  are  wood 
stud  with  sheetrock  and  a  thin  coat  of 
plaster  finish.  Concrete  block  walls 
appear  to  be  finished  on  the  interior 
and  exterior  with  a  dash  coat  of 
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\j id.  5 CeiT  dim  SlUiCG  iT6S|j6uC jlVc JLy  •  me 

floor  is  wood  and  the  ceiling  is  sheet- 
rock  with  rough-taped  joints  and  a  dash 
coat  of  plaster.  The  roof  is  corru¬ 
gated  metal  as  on  many  other  structures 
in  the  area.  Windows  are  steel  casement 
type  with  muntins. 

l)  Helm's  Ranch  -  located  6-1/2  miles  east  of  the  site  is 

an  occupied  structure  constructed  of 
concrete  with  an  addition  of  concrete 
•ock  and  with  concrete  slab  floors. 

,.ne  roof  is  corrugated  metal  with  inte¬ 
rior  stud  walls  and  ceilings  presumably 
plastered.  The  house  has  12  double  hung 
windows  and  3  steel  casement  windows  with 
a  total  glass  area  of  approximately  115 
square  feet.  The  Helm's  Ranch  House  had 
two  original  wood  lath  and  plaster  ceil¬ 
ings  and  plaster  over  the  formed  concrete 
and  block  walls.  This  house  is  basically 
two  structures,  one  old  (circa  1920), 
and  o.  a  new  (1960) .  The  original  section 
combines  formed  concrete  walls  (stucco 
exterior  and  plaster  interior) ,  wood  lath 
and  plaster  ceilings,  wood  floors,  wood 
sash  and  a  cor  ugated  steel  roof.  A 
living  room  with  fireplace,  kitchen,  pan¬ 
try  and  small  bedroom  comprise  the  rooms 
in  this  section.  The  new  area  includes 
two  bedrooms  and  a  bath.  The  construc¬ 
tion  is  light  weight  concrete  block  exte¬ 
rior  walls,  wood  stud  and  drywall  inte¬ 
rior  partitions  and  drywall  ceilings. 

The  block  is  stuccoed  on  the  exterior 
and  plastered  on  the  interior,  Windows 
are  steel  framed. 

m)  Other  structures  and  equipment  subjected  to  test  sonic 

booms  include! 

1)  Communications  Building  area: 

8 |  x  10"  metal  building  with  9'  walls;  3 
windows  3'  x  3',  4  panes  in  each.  5 -KVA 
pole-mounted  transformer.  1,000  feet 
northwest  of  Communications  Building. 


10’  x  14'  metal  building  on  skids,  9' 


walls.  Evaporative  cooler  mounted  on 
side-  2fin  west  of  Communications 

Building. 

100  pairs  of  telephone  lines  on  pole 
terminating  underground  300  feet  north¬ 
west  of  Communications  Building. 

Approximately  50  pairs  of  telephone 
lines  on  poles  terminating  underground 
400  feet  west  of  Communications  Build¬ 
ing. 

One  10-KVA  and  one  15-KVA  transformer 
mounted  on  25"  poles  in  area. 

5,000-gallon  upright  water  tank  on  con¬ 
crete  foundation  in  area.  1,000-gallo 
LP  gas  tank  horizontal  on  concrete  foun¬ 
dation  in  area. 

Two  fuel  tanks  200  and  400  gallons  on 
angle-iron  frames  in  area. 

Emergency  generator  on  angle -iron  frame 
in  area. 

One  6'  x  8'  and  one  8'  x  10'  Butler 
Building  on  skids  in  area. 

4-wheel  trailer  8'  x  20 :,  electronic 
equipment  with  5'  parabolic  dish  anten¬ 
na,  operated  by  AVCO  Corporation  in  area. 

Two  7-1/2-ton  air  conditioners  on  angle- 
iron  frames  (mounted  on  Communications 
Building) . 

Seven  VHF  antennas  of  various  types 
mounted  on  Communications  Building. 

2)  Test  Structure  area; 

One  25'  and  one  30'  x  8'  van  type, 

4-wheel  trailers.  Tracking  type  an¬ 
tenna  mounted  atop  30'  trailer.  Trai¬ 
lers  contain  radar.  Equipment  mounted 
on  jacks  on  concrete  pad.  Trailers 
cable  guyed. 
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One  portable  air  cooling  device,  elec¬ 
tric  mo  or  wich  compressor,  mounted  on 
wood  frame. 

Air  cooling  device  on  wood  frame  with 
steel  ducts. 

One  5 -gallon  fuel  tank  on  skids,  one 
200-gallon  fuel  tank  on  angle-iron 
frame . 

Two  56.3-KVA  generators  and  two  12-1/2- 
KVA  generators  on  steel  frames. 

Galvanized  water  tank,  vertical  on  8'  x 
12'  concrete  slab. 

Six-unit  bank  distributing  transformer 
on  concrete  slab. 

Air  conditioner  on  concrete  slab 

Tli«*ee  5-KVA  pole-mounted  transformers. 

200-gallon  LP  tank  on  railroad  cross- 
ties. 

Evaporative  cooler  blower  on  angle  tower 
and  concrete  piers. 

One  10 -KVA  and  two  5-KVA  transformers 
and  two  25 -KVA  and  one  15 -KVA  transform¬ 
ers  in  general  area  of  Operations  Trail¬ 
er,  mounted  on  poles. 

One  500-gallon  LP  tank  on  skids. 

Three  evaporative  coolers  on  wooden 
frames . 

Elevated  tank  25*  high  mounted  on  a  pipe 
frame  and  has  an  estimated  3,000-gallon 
capacity. 
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Fig.  Bl-3  Exterior  View  of  Metal  Lath,  W-2.  Note  the 

Effect  of  Dry  Winds  on  the  Curing  of  the  Basecoat 
of  Stucco. 


Rg.  81-5  Exterior  View  of  Drywall,  W-3  Prior  to  Application 
of  Finish  Coat  of  Stucco 


Fig.  Bl-13  Exterior  View  of  Prefab,  PF6.  Note  Use  of  Ex¬ 
terior  Plywood  Siding  and  Single  Hung  Aluminum 
Windows 


Fig.  Bl-14  Interior  View  of  PF-6  Showing  the  Sheefrock  Appli¬ 
cation 
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Fig.  Bl-15  Exterior  View  of  Greenhouse  Prior  to  Glazing 


Rg.  B2-3  Portia!  View  of  Exterior  of  Withers'  Ranchhouse. 

Note  Bloch  Wall  Construction  With  Evidence  of 
Settlement . 


Rg.  B2-4  Exterior  View  of  Helms'  Ronchhouse  Showing  the 
Older  Concrete  Portion  to  the  Left  With  the 
Newer  Concrete  Block  Addition  to  the  Right 
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APPENDIX  C  -  INSTRUMENTATION 


1.  General 

Instrumentation  for  the  project  was  provided  by  three 
experienced  firms  in  the  field  of  data  acquisition:  DATACRAFT, 
INC.;  THE  BOEING  COMPANY;  and  LOCKHEED  -  CALIFORNIA  COMPANY. 

The  first  of  these  was  under  subcontract  with  Blume  and  the 
latter  two  were  under  contract  with  FAA,  but  all  technical 
direction  was  Blume' s  responsibility.  Lockheed  participated 
in  the  maneuver  phase  only  and  their  equipment  is  discussed 
in  Chapter  VII. 

The  data  acquisition  systems  used  during  the  test  were: 

(a)  Near-Field  Overpressure;  (b)  Far-Field  Overpressure; 

(c)  Mechanical  Displacement -Structural;  (d)  Mechanical  Dis¬ 
placement-Glass;  (e)  Mechanical  Vibration  System;  (f)  Mechan¬ 
ical  Strain-Glass;  (g)  Mechanical  Strain-Plaster;  (h)  Timing 
System;  (i)  Temperature  Measurement  System;  (j)  Scratch  Gages; 
and  (k)  Sprengnether  Recorders. 

2.  Description  of  Data  Systems 

a.  Near  Field  Overpressure  System 

(1)  Datacraft  provided  a  total  of  eighteen  (18) 

channels  of  near  field  overpressure  data  during  the 

/ 

test  program.  A  block  diagram  of  their  system  is 
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shown  in  Fig.  C-l.  The  microphone  pickups  were 
placed  at  various  specific  locations  within  the 
immediate  test  site  with  the  data  recorded  on  mag¬ 
netic  tape  and  oscillographs.  The  frequency  response 
of  the  microphones  when  used  with  signal  conditioners 
ranged  from  0.5  cps  to  10  kc.  Magnetic  tape  record¬ 
ers  were  capable  of  recording  this  response  over 
the  entire  range  while  the  oscillographs  were  lim¬ 
ited  by  the  use  of  0-3000  cps  galvanometers. 

(2)  Boeing  provided  a  near  field  overpressure  sys¬ 
tem  consisting  of  six  (6)  pressure  transducers,  six 
(6)  signal  conditioning  networks  and  one  (1)  direct - 
write  multichannel  oscillograph  (Fig.  C-2) .  All 
components,  except  the  transducers,  are  unmodified 
commercial  equipment.  The  condenser  microphones 
(Altec  Lansing  21BR  and  Photocon  Research  Products 
404)  were  modified  to  respond  to  approximately  0.5 
cps  by  critically  controlling  "air-venting"  across 
the  microphone  diaphragm. 

The  electrical  response  of  the  measurement 
system  was  essentially  uniform  from  DC  to  2,500  cps. 
The  upper  frequency  limitation  was  determined  by  the 
recording  galvanometer  (CEC  Model  7-362).  The  low 
frequency  response  below  20  cps  was  controlled  by 
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the  back  venting  of  the  microphone  diaphragm.  The 
acoustic  calibration  of  the  microphone  from  10  cps 
to  5  KC  was  done  in  a  pressure  coupler  using  a 
certified  Western  Electric  Model  64GAA  as  a  reference 
microphone.  The  back  venting  on  each  microphone  was 
then  adjusted  to  obtain  the  best  compromise  between 
good  low  frequency  response  below  10  cps  and  fast 
recovery  time  from  static  pressure  variations.  The 
back  venting  adjustment  was  done  in  a  low  frequency 
pistonphone  which  was  referenced  to  the  640AA  stand¬ 
ard  microphone  at  10  cps.  The  acoustic  calibrator 
used  for  field  calibration  was  also  calibrated  using 
the  640AA  microphone. 


b.  Far  Field  Overpressure  System 
;  The  system  consisted  of  two  mobile  tape  record- 

j  ers  provided  by  Datacraft.  The  block  diagram  of 

j  this  system  is  shown  in  Fig.  C-3.  Recordings  were 

i 

j  »  made  at  various  far  field  locations  such  as  Withers 

|  Ranch,  Phillips,  etc.,  on  the  1/4  inch  magnetic 

j  tape  and  later  transcribed  at  the  Datacraft  office 

|  to  oscillograph  form  for  analysis. 


c.  Mechanical  Displacement  System  -  Structural 

The  system  consisted  of  twelve  (12)  transducers 

i 
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placed  at  various  points  on  the  structures.  The 
transducers  used  were  actually  velocity  pickups 
with  an  integrating  amplifier  as  shown  by  the  block 
diagram  (Fig.  C-4).  All  data  was  recorded  on  oscillo¬ 
graph  by  Datacraft. 

d.  Mechanical  Displacement  System  -  Glass 

The  system  consisted  of  five  (5)  linear  poten¬ 
tiometer  transducers  mounted  as  a  group  on  various 
windows  to  record  the  response  movement  of  the  window 
during  the  sonic  boom.  The  block  diagram  (Fig.  C-5) 
illustrates  Datacraft* s  equipment  arrangements. 

Window  arrangements  are  shown  in  Figs.  III-12  and 
C-ll. 


e.  Mechanical  Vibration  System  (Acceleration) 

With  this  system  twelve  (12)  channels  of  accel¬ 
eration  data  were  recorded  during  the  program. 
Location  of  accelerometers  were  changed  as  required 
for  proper  test  coverage.  Accelerometers  were 
mounted  generally  on  walls;  however,  in  several 
instances  they  were  mounted  on  the  5'  x  10*  plate 
glass  windows.  A  block  diagram  is  shown  in  Fig. 

C-6.  During  Fart  B  of  the  test  program  certain 
changes  were  made  to  eliminate  the  loss  of  response 
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caused  by  varying  temperatures  at  the  test  site. 

The  changes  included  installation  of  heater  jackets 
on  the  accelerometers  as  shown  by  Pig.  C-7. 

f .  Mechanical  Strain  -  Glass 

Thirty  (30)  channels  of  strain  gage  information 
were  recorded  from  ten  (10)  rosette  type  gages  lo¬ 
cated  jn  windows  in  Ol  and  W-2,  A  photo  of  the 
strain  gage  is  shown  earlier  in  Chapter  III,  Fig. 
HI-14.  A  block  diagram  of  the  system  is  shown  in 
Fig.  C-8. 

g.  Mechanical  Strain  -  Plaster 

Eighteen  (18)  channels  of  strain  gage  informa¬ 
tion  were  recorded  from  six  (6)  rosette  type  gages 
located  variously  throughout  the  test  structures. 

A  block  diagram  is  shewn  in  Fig.  C-9. 

h.  Timing  System 

Datacraft  utilized  a  100  cps  timing  signal  of 
0.5  volts  amplitude  which  was  taken  from  the  oscil¬ 
lator  and  fed  into  the  remote  control  panel.  Within 
the  panel  the  signal  leads  were  wired  to  a  spring 
loaded  switch  which  permitted  the  timing  signal  to 
be  shorted  out  during  each  run  thereby  removing  the 
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timing  from  all  recorders  simultaneously.  This  re- 
moval  of  timing  served  as  a  common  event  marker  on 
the  various  recorders.  A  block  diagram  of  the  sys~ 
tern  is  shown  in  Fig.  C-10. 

Temperature  Measurement  System 

Datacraft  recorded  fourteen  (14)  channels  of 
temperatures  at  locations  determined  by  Blume  per¬ 
sonnel.  The  system  consisted  of  a  Leeds  and  Northrup 
Speedomax  Type  G,  16  point,  Temperature  Recorder  and 
14  cGpper  constantan  (T)  thermocouples. 

Scratch  Gages 

These  gages  were  built  on  the  job  at  various 
locations  to  record  the  displacement  of  specific 
walls  and  windows  and  the  ceiling  in  PF-6.  A  typical 
scratch  gage  appears  in  Chapter  III,  Fig.  11-11. 

Sprengnether  Recorders 

Four  (4)  of  these  recorders  were  utilized  to 
record  the  displacement  in  three  orthogonal  direc¬ 
tions  -  vertical,  longitudinal  and  transverse.  These 
displacement  meters  had  magnification  factors  of  50 
and  65  and  were  placed  so  that  their  longitudinal 
axis  was  parallel  to  the  north-south  axis  of  the 
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cest  site. 


3.  Total  Probable  Error  for  the  Systems 

As  a  part  of  their  report,  Datacraft  analysed  the  systens 
for  probable  errors.  The  analysis  together  with  the  calibra¬ 
tion  information  serve  as  a  guide  for  evaluating  the  data: 
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4.  Instrument  Locations 

Figs.  C-ll  through  C-50  show  the  instrument  loca¬ 
tions  during  the  test  program.  For  diagrammatic  purposes  the 
Datacraft  instrument  pickups  utilize  the  following  code? 

M  ■  Microphone  location  (Overpressure) 

V  »  Displacement  (Velocity  transducers) 

A  *  Accelerometer  (Acceleration) 

R  «  Rosette  (Strain  gages) 

T  *  Temperature 
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J FADING  AND  RESPONSE  DATA 
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